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- 1o all whom it nmfy concern.
Be it known that I, MosEs G. WILDER, of

West Meriden, in the county of New Haven

and State of Cennectmut have invented a new
and useful Process of E F01 ming Tubes of Thin
Sheet Metal; and I do her eby declare that the
following is a full, clear, and exact descuptlon
of the same, refer ence bemw had to the accom-
panying drawings, in ‘Wthh——-

Flgule 1 repr esents a view of a w1ek tue
constructed according to my invention.. Fig.
2 represents a
of which it was formed, and Fig. 3 represents

a perspective view of the intermediate form

into which the blank is bent previous to its
ultimate compression. Tigs. 4 and 4* repre-
sent face views of a pair ot dies for forming
-wiek-tubes according to. my invention, and

Fig. 5 represents an end view of the dlBS ap- |

phed to each other. Iig. 6 represents a view
of a tube for an oil- feedel and Fig. 7 repre-

sents a plan of the sheet metfi] blanl{ of whleh |

it was formed. o -

Tubes of thin sheet metal, such as Wlek_
tubes and tubes for oil- feedels have hitherto
been formed on a large scale of blanks bent

into a tubular form, and with the edges of the.
sheet metal either ]epped or butted ab 4 longi-
tudinal seam. According tothe first of these-
ways the sheet-metal blank of which the tube |

is to be formed is cut so much broader than
the devel(}pment of the perimeter of the tube

that when it is bent into a tube its edges over--

lap each other.. The overlapping edges are
then secured by solder. Tubes formed by this
method are not round, and they depend upon

the solder to render the seam tight and pre-

vent them from being cellapsed by external
pressure. According to the second way the

sheet-metal blank is cub no breadel than the

development of the pe11metel of the finished
tube, and the blank is bent upon a mandrel,
and is subjected to the pressure of dies, by

 which the edges of the blank are caused to
- The adjacent edges are.

approach each other,
then secured by soldel ~The result of this
mode of operation is th’bt the tube is never
truly round, and the seam requires soldering
to render if twht ~Moreover, a ma,udrel i8S re-
quired to bend the metal upon -

I have discovered the fact that if the sheet

metf:,l blank of Whmh the tube 18 to be formed[l

a plan.of the sheet-metal blmk -

ploying solder to secure it.
I'a stronger tube than can be formed in either .
of the previous ways, and can be crimped by

endwise pressure, 80 as to secure it to a plate

der.

. be cut Somewhat broader than the deve]ep

ment of the perimeter of the tube, so that the
blank if merely bent to a ey]mdrlcel form

‘would form a tube lerger than the regquired

tube, and be subjected in the operation of

‘bending to sufficient pressure t0 compress the

superabundant material into the perimeter of
the required tube, the effect is that the tube

may be formed perfectly circular without the

use of a mandrel, that the material at the in-
terior of the tube 18 80 affected by the com-
pression that the tube does not tend to open at
the seam, and that the seam is rendered tight
by the pressul e, without the necessity of em-
The tube is also

in which it is inserted without the use of sol-
This new process of forming the sheet-
metal tube by compressing a blank of super-
abundant size into the dimensions of the re-

quired tube, whereby the metal is shortened
‘up or ‘‘upset,’”’ as it 18 technically termed, is
the process which constitutes my mvenhon

In order that my new process may be under-

| steod 1 will proceed to deseribe the formation

of a Wlek tube such as is represented at Fig. 1
according to it.
tube is to be formed is eut out of the thin sheet
metal —tin-plate, for example—of the form

represented at Fig. 2; but, instead of making

the breadth of the sheet blank or the distance
from the edge ¢ « to the edge b b sufficiently

‘greater than the develop ment of the perimeter
of the finished tube to permit the edges when

the blank is bent to be overlapped according to
the first of the Defore - mentioned old ways,
and instead of making the said breadth equal -

to the development of the perimeter of the
required tubefaccording to the second of the

! before -mentioned old w ays, the breadth is
made about, three one-hundredths of an inch
gréater than the dev elopment of the peumete1- o
‘of the required tube, so that there is a super-
abundance of material to form a butted tube

of the required size. If the finished tube

is to have a bead upon it, as seen at ¢, the '

blank cut as above.is first subjeeted to a palr". f
of dies, which indent it at that part. The.

.| blank 1s then subjected to a pair of dies con-
Slstmg, substantnlly, of a tonﬂ*ue and Socket '

The blank of which Sueh a o |
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by which it is bent into the intermediate form | blank should exceed the development of the

‘shown at Fig. 3, the tongue and socket dies
used for this purpose bemo' counterparts of
the interior and exterior of that intermediate
form. This operation simply bends the ma-

terial to a U form. The bent blank 1s next
subjected to pressure in a .pair of dies such
as.are shown at Figs. 4, 4%, and’ 5, the surfaces
of whose grooves form 'the eounte1p¢rt of the
finished tube and have therefore a perimeter
which is less than the breadth of the tube-

blank. The effect of this pressure is,
bend the material into the circular form of the
tube and cause the edges to approximate at a
longitudinal seam; 'md secondly,astheperim-

*eter of the circular ﬂlooves of the dies 1s less
than the perimeter of the blank, to compress
or upset the superabundant material, thereby
- reducing its perimeter to the dimensions of
the requlred tube.

The blank may be plesented to the com-
pressing-dies by hand or by tools, or by ma-
chinery devised for the purpose; and, instead
of bending the blank into a U form before
- SlleﬁCLlllﬂ‘ it to the compressing-dies, it may
be bent into a circular form, if deemed expe-
‘dient, and when so bent it may be presented
to the compressing-dies by a stick or a me-
tallic mandrel; but a mandrel 18 unnecessary
for the pmpese of completing the form of the
tube, and the dies, tools, and machinery con-

stltute no part ot my invention, which con- l

“sists’of the new process above set f01 th.

When oil-feeder tubes such as are repre-
sented at Fig. 6 are to be made according to
my 1nve11t1011 the blank, Fig. 7, 18 cut, as sbe-
. fore deseubed broader than the development
of the perm1ete1 of the finished tube, so that
there 18 a supelsbundanee of materml which
is upset by pressure in the finishing- dles SO
that the perimeter of the finished tube meas-
ures less than the breadth of the blank.

The quantity by which the breadth of the

first, to-

perimeter of the finished tube depends upon
the hardness and thinness of the metal, and
also upon the size of the finished tube.

In using thin tin-plate, such as is usually
worked into wick- tubes, and with tnbes of the
dimensions shown in the drawings at Fig. 1, T

‘have found that an excess of three 01le-hun-

dredths of an inch in the breadth of the blank
givessatisfactory results; but I have alsofound
that this excess may with thin sheet-copper be
increased to eight one-hundredths of an inch
without pr oduemg defective tubes.
The proper excess for a particular tube and
a certain material is readily ascertained by
cutting a blank slightly broader than the de-
velopment of thie periphery of the tube and
subjecting it to the dies. If the breadth of
the blank so cut be insufficient, the finished
tube will not be circular, and. the adjacent
edges at the seam will felm a ridge which 1s
not a truly circular curve. The lenﬂ itudinal

seam also will not be closed at the erteL ior of
the tube. If, on the other hand, the breadth

of the bl(mk be too great, the metal will be

crimped at the seam, cmd the tube will not be
truly circular. 1t1s, therefore, easy to deter-

mine the proper size after one or two experi-

ments; and when the proper size 1s deter-
mined all sueceedmo blanks may be cut of the
same Size.

Having thus described the mode of practic-
ing my invention, I ¢laim and desire to secure
by Letters Patent— |

The process of forming tubes of thin sheef
metal by compressing blanks of greater
breadth than the development of the perim—
eter of the required tube into that perimeter,
subst‘mtrﬂ]y as set forth.

| MOSES G. WILDER.
-Witnesses: -
GEORGE A. IFAY,
D. S. WILLIAMS.
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